ABSTRACT
INTRODUCTION
Stroke is the leading cause of long-term disability and hemiparesis is the most common impairment in stroke 1, 2 . Longitudinal studies of recovery after stroke suggest that upper extremity spastic rehabilitation appears to be a challenge for stroke survivors to regain functional improvement 3, 4, 5 . One of the main clinical outcome for stroke patients is the hand and fingers flexion spastic synergy. So the disability of the affected arm leads to a disuse atrophy, which limits rehabilitation outcomes and functional improvement 2 .
In the other hand, muscle synergies moves body segments in abnormal pattern in stroke. This type of spastic synergy is a common complication of several neurological conditions such as spinal cord injury, traumatic brain injury, cerebral palsy, and in more prominent in stroke patients. 3, 4 . It is characterized by a reduction in joint mobility and increase in resistance to passive joint movement 4 . Spastic synergy is due to neural and non-neural factors, including spasticity and structural changes in hand soft tissues 4, 5 . One of the causes of this complication is the reappearance of primitive reflexes; in addition to babinski reflex, grasp reflex appears strongly in stroke patients 3, 4 .
This reflex is characterize by hypertonic property in flexor muscles of the paretic hand, which cause fingers and wrist spastic flexion contracture. Grasp reflex is stimulated by touching or brushing the palm of the affected hand 3, 4, 5, 6 . This flexion synergistic spastic hand posture can result in deformities, joint pain, and skin breakdown along with restrict activity of daily living. To achieve hand functional level, it is necessary to inhibit this synergistic flexion spasticity of wrist and muscles of the fingers. Paretic hand usually treated in rehabilitation clinics by different stretching techniques applied manually, and using volar splints 8 . Traditionally, therapist use tactile stimulation on the dorsum of the hand and then do manual stretch to the fingers, which allow the thumb and wrist to extend temporally. It is necessary to maintain this position for longer time to allow tendons and joint in functional position to prevent fingers contracture 8 . This position will prepare the spastic hand for more functional activities.
From a neurophysiology point of view, the activation of the extensors muscles (agonist) to maximum contraction will stimulate the flexors muscles to relax. This will prepare the muscles tone to allow normal functional activities. 4, 12 Many authors have experimented with neuromuscular stimulators (NMES) to improve paretic upper extremity functions. They found that this type of current provides active exercise and/or sensory feedback to muscles that are unable to contract voluntarily, or can only contract weakly, together with other muscles 15, 16, 17, 18, 19 .
NMES promotes blood flow to the muscles tissue, decreases fibrotic changes in the muscle, and can improve function 2, 14 . It also prevents or reverses disuse atrophy, provide proprioceptive feedback, improve motor control, decrease pain, and strengthen muscle tissue 14, 15 . Clinical use of NEMS in stroke rehabilitation provides therapeutic and functional benefits. NMES leads to improve sensorimotor and functional activities of stroke patient's hand 15 and enhances the upper motor function recovery 16 .
To achieve recovery of hand functions, it recommended that, hand activities practiced early and repeated for long time 2, 4 . It is necessary for a therapeutic procedure that can help patient to do activities for longer time to achieve functional level. The aim of this study is to evaluate the effectiveness of using the electro stimulation and the dorsum hand splint in reducing hand flexion spastic synergy and how much that will effects on the prehension activity of paretic hand.
METHODS AND MATERIALS

Subjects:
Sixty stroke patients with hand flexion synergistic spasticity selected for this study based on the following. 
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Instruments Dorsum Hand Splint
The dorsum hand splint is made of hard plastic sheet covered with cloths. It opens at the dorsum of the wrist and hand area to allow for full wrist extension. It has an extension to cover the dorsum of the thumb, which held with a strap to keep it in abducted and extended position. At the wrist area, there is a solid pieces extended from the sides of the hand with an extension flat piece comes under the fingers to hold them up in extension position and prevent them from unwanted synergistic flexion spasticity. The volar of the hand stay free of any parts to avoid any stimulation of grasp reflex ( Fig1, Fig2 and Fig 3) . 
STATISTICAL ANALYSIS
An independent-sample t test conducted to determine whether a significant difference existed in mean score of pre and post hand function of the experimental group. ANCOVA test also administer to find if there is significant difference in posttest of hand functions between experimental and control 25, 26, 27, 28 . In this study, we introduced the dorsum hand splint, which designed to stretch wrist and fingers without stimulating primitive reflexes (grasp reflex). In addition to the dorsum hand splint, NMES used as part of the rehabilitation protocol. 22, 23 . We CONCLUSION: from the results we have seen, we conclude that using dorsum hand splint and NMES can be helpful to reduce flexion synergistic spasticity of the stroke hand and the stroke hand functional activities.
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